ticularly important issue for adolescents and young women because they tend to have more limited access than older individuals to family planning, as well as more unpredictable and irregular sexual activity, and are probably less knowledgeable about how to use contraceptive methods effectively. 10 According to a study of six developing countries, women younger than 25 were more likely than others to stop using their contraceptive method after 24 months. 12 Unplanned pregnancies among adolescents happen despite the best of contraceptive intentions, and the effectiveness of adolescent pregnancy prevention programs remains below desired levels. [13] [14] [15] Adolescents' success in avoiding pregnancy often depends on having access to contraceptive information, methods and services. According to estimates from 2000, close to 25%-or 11 millionmarried women aged [15] [16] [17] [18] [19] in the developing world and former Soviet Union have an unmet need for contraception (i.e., have a desire to avoid or delay pregnancy, but are not using any contraceptive method); this estimate does not include unmet need among never-married, sexually active women. 16 In this study, we provide an overview of country-level change in sexual activity, contraceptive use and contraceptive discontinuation among adolescent females in the developing world. In addition, we compare annual rates of change in contraceptive use and rates of discontinuation across age-groups. Specifically, we address three questions. What proportions of female adolescents are sexually active and thus exposed to the risk of pregnancy, and how have these levels changed over time? What are the levels of and trends in adolescent females' contraceptive use? And what proportions of adolescent contraceptive users stop using, switch methods or experience a contraceptive failure, and how do these proportions compare with those for older users?
DATA AND METHODS
We used nationally representative Demographic and Health Survey (DHS) data from more than 40 developing countries in Africa, Asia and Latin America. The exact number of countries included in each analysis varies by the availability of data for each country. The surveys were conducted between 1986 and 2006; 45 countries had two or more surveys during that time, and we used these data to examine trends and rates of change over time. For countries with more than two surveys during the period, we selected the earliest and latest. The interval between the individual country surveys varies; the average interval is almost 11 years.
To assess youths' exposure to the risk of pregnancy and their potential need for contraception, we examined the proportion of adolescents who reported being married, as well as the proportion who said they were unmarried but sexually active,* for countries with two survey rounds in the 1986-2006 period.
For 21 countries, detailed contraceptive histories were collected. Female respondents were asked to report whether they had used a contraceptive method during each month of the five or three years prior to the survey (depending on survey), and if so, which method they had used. For months in which a woman reported discontinuing the use of a method, she was asked the main reason. † Using data from the contraceptive histories, we examined the rate at which adolescent females adopted contraceptives. We included the experience of women who were 15-19 at any time during the five years prior to the survey to calculate the cumulative proportion who had ever used a contraceptive method by single years of age. ‡ In addition, we calculated life table rates of contraceptive discontinuation. We compared the pattern for 15-19-yearolds to that for women aged 20-49, to highlight the distinctive characteristics of adolescent contraceptive dynamics.
Using DHS contraceptive histories, we constructed multiple decrement life tables that categorize the reasons for contraceptive method discontinuation into four groups: method failure, method switching, abandoned (in need) and abandoned (not in need). 17 A contraceptive failure occurs when a woman becomes pregnant while she is using a method. The category abandoned (in need) includes women who reported discontinuing method use because their husband disapproved, they wanted a more effective method or their method was inconvenient to use; women who discontinued because of side effects, health concerns, access or availability problems or other reasons; and those who responded "don't know." The category abandoned (not in need) includes women who stopped using because they wanted to become pregnant or because of infrequent sex, menopause or infecundity, or marital dissolution. Women who reported being sterilized were excluded from the calculations.
RESULTS

Exposure to the Risk of Pregnancy
The proportion of females aged 15-19 who reported in the most recent survey being married varied dramatically across countries-from more than 40% in Bangladesh, Chad, Mali and Niger to fewer than 10% in Armenia, Jordan, Kazakhstan, Namibia, the Philippines, Rwanda and Vietnam (Table 1) . In most of the African and Asian countries, the proportion of married adolescents declined over time, regardless of the prevalence of teenage marriage (see Web Appendix Figure 1 at http://www.guttmacher.org/ pubs/ipsrh/appendix/3506309.pdf). § Particularly large
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*We defined "sexually active"as having had sexual intercourse in the four weeks preceding the survey. †See reference 17 for a discussion of the quality of the contraceptive histories in DHS calendar data. ‡This methodology allowed us to utilize data from respondents up to age 24 at the time of the survey who were asked to report on behavior over the last five years, which would cover some or all of the years between ages 15 and 19, depending on the current age of the respondent. §For comprehensive documentation and discussion of this trend, see reference 1, chapter 7. Volume 35, Number 2, June 2009
Among the roughly 30 countries for which data from two surveys were available, no consistent trend across time was evident (Figure 1 , page 66). Some countries had large (greater than five percentage points) increases from the earlier to later survey in the proportion who were sexually active (e.g., Brazil, Colombia and Mali), but others had noticeable (greater than two percentage points) declines (e.g., Kenya, Tanzania, Uganda and Zambia). It is difficult to generalize about trends, especially given questions about the quality and consistency of the data on sexual activity, although the direction in Sub-Saharan Africa is mostly downward. 11
Adoption of Contraception
Among the 25 countries with appropriate data from the most recent survey, roughly 25% of all young women, on average, had used contraceptives by age 19; ever-use by age 19 was as high as 51-61% in Bangladesh, Brazil and and consistent declines of 10 percentage points or more occurred over the course of about a decade in Burkina Faso, Cameroon, India, Mali, Nepal, Senegal and Uganda. Some evidence suggests that the trend toward increasing age at marriage is linked to urbanization and the expansion of education among young women, factors that are also linked to contraceptive use. 2, 4 The proportion of women aged 15-19 who reported being unmarried and sexually active varied widely by country. At the upper end of the range, 10-18% of unmarried adolescent females in Colombia, Cote D'Ivoire, Mozambique, Namibia and Togo reported being sexually active at the most recent survey. In most countries, the proportion of 15-19-year-old women who reported being married exceeded the proportion who were unmarried but sexually active; Namibia is a notable exception. In general, the vast majority of adolescent women at risk of pregnancy were married. 
Levels and Trends in Current Use of Contraceptives
In the most recent survey, 42-68% of married and unmarried but sexually active adolescent females in all the Latin American countries (except Guatemala and Haiti) and in Bangladesh, Indonesia, Kazakhstan and Turkey reported currently using contraceptives (Table 2) . Among the African countries, there were nine in which contraceptive prevalence was 20-35%, but only one-Namibiain which it reached at least 40%. † The lowest levels of contraceptive use occurred in five countries of the African Sahel-Chad, Eritrea, Mali, Niger and Senegal. In Nigeria, the most populous country in the Sahel-as well as in Africa as a whole-only 12% of adolescent females used contraceptives, although there were wide regional variations in prevalence (not shown).
Overall, current use of contraceptives was higher among sexually active, unmarried adolescents than among married youth (for example, 38% vs. 60% in Kazakhstan, and 4% vs. 45% in Nigeria). Presumably, this pattern reflects unmarried youth's stronger desire to avoid pregnancy. The difference in prevalence between the two groups was very large in some countries, especially those in West Africa, where it was not unusual for the level of use among unmarried adolescents to be four or more times greater than that among married youth (for example, 54% vs. 8% in Benin). The differential tended to be greatest in countries in which married women had low levels of contraceptive use.
Along with wide disparities across countries in the levels of contraceptive use, there was considerable variation in the predominant contraceptive method used by 15-19-year-old females (not shown). In 28 countries, the most commonly used method according to the most recent survey was either the pill or the injectable (14 each); in 12, traditional methods, including periodic abstinence; in eight countries, the condom; and in 10 countries, the IUD or withdrawal (five each). In general, the trend between surveys was from traditional methods toward more effective modern methods. In the Philippines, however, the main ipsrh/appendix/3506309.pdf).* The increases were rapid compared with those during the 1970s and early 1980s, when contraceptive use rose more slowly. 18 Given the striking trends in contraceptive use among adolescent females, we compared their annual rates of change with those of other age-groups. For each age-group included, contraceptive prevalence increased on average (i.e, the median country value was above zero- Figure 2 , page 68). The median rate of change, however, was greatest for 15-19-year-olds, at about 5% a year, followed by 20-24-year-olds, at about 3% per year. In addition, the variation across countries was greatest for 15-19-year-olds. Although the prevalence of contraceptive use was genermethod shifted from the pill to withdrawal. The trend toward more effective methods use among young females, mostly those in a union, suggests concerted efforts to prevent pregnancy by use of efficient methods; however, use of less efficient means, such as periodic abstinence, condoms and withdrawal continues to be common.
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For the 34 countries for which we had data on both married and unmarried sexually active women from at least two surveys, we calculated each country's annual rate of change in contraceptive prevalence between the earliest and the most recent survey; the average interval between surveys was 11 years, with a range of 3-19 years. Ten countries had annual increases of more than 10%, 14 increased 5-10% per year, and the remainder experienced smaller increases or remained constant, except for Chad and Rwanda, where contraceptive use decreased (see Web Appendix Figure 3 at *In spite of overall increases in prevalence among adolescents, the availability of more than two surveys for some countries shows that upward trends have stagnated or even reversed recently in some countries (e.g., Kenya, Tanzania and Uganda).
ally much lower among adolescents than among older women, the use of family planning methods expanded more rapidly over the last two decades among the youngest women.
Discontinuation
In almost every country, a greater proportion of 15-19-yearolds than of women aged 20-49 reported experiencing a contraceptive failure within a year of starting method use (Table 3) . On average, failure rates for adolescents were about 25% higher than those for older women. This difference is likely due to several factors, including that adolescents tend to use less effective methods than older women (especially in countries where a substantial proportion of older women are sterilized), use methods less effectively and are more fecund. 17 ,24 A few countries had notably high failure rates among young women, including Bolivia (19%), where periodic abstinence is the most prominent method used by adolescents, and Jordan, the Philippines and Turkey (10-14%), where withdrawal is the most common method. The proportion of adolescent women who reported discontinuing their method while still in need of contraception ranged from 4% in Morocco to 28% in Guatemala. In all countries except one, Ethiopia, a greater proportion of adolescents than of older women discontinued method use while still in need. Although the DHS data provide little insight into the reasons for this difference, it suggests that younger women face more obstacles to consistent use and perhaps that they are more likely to abandon a method and try another if they experience side effects. Because discontinuation while still in need puts women at risk of having an unwanted pregnancy, the rates would ideally decline over time, although there is little evidence that this has happened in most countries (not shown).
In all countries for which data were available, a greater proportion of adolescents than of their older counterparts There are many barriers to the use of family planning services by young people-including fear, embarrassment, cost and lack of knowledge. Thus, special efforts are needed to respond effectively to adolescents' needs. 25 The quality of services offered to young people is likely to have an important effect on both their adoption and continuation of method use; their higher rates of contraceptive failure and method discontinuation while still at risk of an unwanted pregnancy suggest that existing service models are inadequate. For example, some family planning programs continue to restrict unmarried women's access to contraceptives; others emphasize methods that stop childbearing, such as sterilization, rather than those that delay childbearing.
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The extent to which national public and private health care can respond to this growing need for effective, highquality pregnancy and contraceptive services in the coming decades will significantly influence the quality of reproductive health transitions among couples forming their families. Fortunately, the body of evidence on what makes for effective reproductive health programs for young people has grown over the last decade. Although there remains a shortage of rigorous evaluations of programs aimed at youth, there is now some evidence-based guidance that can be used to direct program and policy design. 26, 27 Community-based, life-skills programs and those aimed at couples have shown some promise for improving reproductive outcomes among young people, as have conditional cash transfer programs (e.g., those which give money for staying in school). 2 The findings from this study indicate a need for resources to be invested in research that can illuminate the patterns and influences behind the sexual and reproductive health transitions experienced by cohorts of young people in developing countries. Personal, social and institutional factors determine the initiation, timing and shifting of contraceptive practices at a young age and have consequences for subsequent reproductive behaviors. Studying the changing dynamics of use, especially in relation to reproductive events, from the perspective of both genders requires investments in longitudinal data systems that have the potential to offer reliable explanations beyond what is possible from the macro-level overview offered in this study. Modeling individual-level change will help address issues regarding contraceptive adoption and continuation raised by this study and identify responsible contextual factors. 
